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ÂÂÅÄÅÍÈÅ

Ñèíòåòè÷åñêèå òðàíñôîðìàöèè òðèòåðïåíî-
èäîâ – îäíî èç íàèáîëåå èíòåíñèâíî ðàçâèâà-
þùèõñÿ íàïðàâëåíèé îðãàíè÷åñêîé õèìèè, ÷òî
ñâÿçàíî ñ âûñîêîé âîñòðåáîâàííîñòüþ ñîåäèíå-
íèé ýòîãî ðÿäà â  êà÷åñòâå  ëåêàðñòâåííûõ ïðå-
ïàðàòîâ  øèðîêîãî ñïåêòðà äåéñòâèÿ. Èçâåñò-
íî, ÷òî àìèäû áåòóëîíîâîé êèñëîòû ïðîÿâëÿ-
þò ðàçíîîáðàçíóþ áèîëîãè÷åñêóþ àêòèâíîñòü:
ïðîòèâîâèðóñíóþ, àíòèáëàñòîìíóþ, èììóíî-
ñòèìóëèðóþùóþ [1] è àíòèîêñèäàíòíóþ [2].

Íàïðàâëåííàÿ ñèíòåòè÷åñêàÿ ìîäèôèêàöèÿ
òðèòåðïåíîèäîâ ïîçâîëÿåò  ñóùåñòâåííî  óñè-
ëèòü, à â ðÿäå  ñëó÷àåâ è èçìåíèòü èõ  áèîëî-
ãè÷åñêóþ  àêòèâíîñòü.

Ðàíåå íàìè áûëà ïîêàçàíà ïåðñïåêòèâíîñòü
ìîäèôèêàöèè òðèòåðïåíîèäîâ ïóòåì ââåäåíèÿ
â èõ ñòðóêòóðó àöåòèëåíîâûõ îñòàòêîâ. Ïîëó-
÷åíèå ïîäîáíûõ ïðîèçâîäíûõ è èõ ôàðìàêîëî-
ãè÷åñêèå ñâîéñòâà â ëèòåðàòóðå äî ñèõ ïîð íå
îáñóæäàëèñü. Ñðåäè ñèíòåçèðîâàííûõ íàìè àöå-
òèëåíîâûõ ïðîèçâîäíûõ àìèäîâ áåòóëîíîâîé
êèñëîòû [3] îáíàðóæåíû ýôôåêòèâíûå ïðîòè-
âîâîñïàëèòåëüíûå è ãåïàòîïðîòåêòîðíûå àãåíòû.

Â íàñòîÿùåé ðàáîòå ñåðèÿ ïîëó÷åííûõ ðà-
íåå àìèäîâ  àöåòèëåíèëáåòóëîíîâîé êèñëîòû
áûëà äîïîëíåíà íîâûìè ïðîèçâîäíûìè 1–5 ñ
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Ñèíòåç è áèîëîãè÷åñêàÿ àêòèâíîñòü
íîâûõ àöåòèëåíîâûõ ïðîèçâîäíûõ áåòóëîíîâîé êèñëîòû
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Àííîòàöèÿ

Ñèíòåçèðîâàíû àöåòèëåíîâûå ïðîèçâîäíûå àìèäà áåòóëîíîâîé êèñëîòû. Èññëåäîâàíà èõ ãåïàòîïðî-
òåêòîðíàÿ è ïðîòèâîâîñïàëèòåëüíàÿ àêòèâíîñòü. Â ðÿäó ïðîèçâîäíûõ áåòóëîíîâîé êèñëîòû îáíàðóæåíû
äâà ñîåäèíåíèÿ ñî çíà÷èòåëüíûì ãåïàòîïðîòåêòîðíûì è ïðîòèâîâîñïàëèòåëüíûì ýôôåêòàìè.

Êëþ÷åâûå ñëîâà: òðèòåðïåíîèäû, áåòóëîíîâàÿ êèñëîòà, àðèëàöåòèëåíû, ãåïàòîïðîòåêòîðíàÿ àêòèâ-
íîñòü, ïðîòèâîâîñïàëèòåëüíàÿ àêòèâíîñòü

ðàçíîõàðàêòåðíûìè çàìåñòèòåëÿìè â ïàðà-
ïîëîæåíèè áåíçîëüíîãî êîëüöà.

Ýòè çàìåñòèòåëè âêëþ÷àþò: 2-ýòèíèëïèðèäèë
1, 1-[5-ãèäðîêñè-5-ìåòèëáóòàäèèí-1,3-èë)] 2,
N-ìåòèë-N-[(1S,2S)-2-(ìåòèëàìèíî)-1-ôåíèë-1-
ãèäðîêñèïðîïèë]ïðîïàðãèí-1-èë 3, N-ïèððîëè-
äèíîïðîïàðãèí-1-èë 4 è åãî îòêðûòóþ ôîðìó
N,N-äèýòèëàìèíîïðîïàðã-1-èë 5.
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Àöåòèëåíîâûå ïðîèçâîäíûå 1, 2 è 5 ñèí-
òåçèðîâàíû ïî îïèñàííûì íàìè ðàíåå ìåòî-
äèêàì [4]. Àìèíîàöåòèëåíû 3 è 4 ïîëó÷åíû
àìèíîàëêèëèðîâàíèåì àìèäà ýòèíèëáåòóëîíî-
âîé êèñëîòû 7, ñèíòåçèðîâàííîãî èç õëîðàí-
ãèäðèäà áåòóëîíîâîé êèñëîòû 6 è 4-àìèíîôå-
íèëàöåòèëåíà â ïðèñóòñòâèè òðèýòèëàìèíà [4]
(ñõåìà 1).

Èñõîäíûé àìèäîàöåòèëåí 7 ââîäèëè â ðå-
àêöèþ ñ (+)-ïñåâäîýôåäðèíîì è ïèððîëèäè-
íîì è ïàðàôîðìîì â ïðèñóòñòâèè CuCl, ÷òî
ïðèâîäèëî ê îáðàçîâàíèþ ñîîòâåòñòâóþùèõ
îñíîâàíèé Ìàííèõà 3 è 4 ñ âûõîäîì 82 è 72 %
ñîîòâåòñòâåííî. Ñòðîåíèå âíîâü ïîëó÷åííûõ
ñîåäèíåíèé ïîäòâåðæäåíî àíàëèòè÷åñêèìè è
ñïåêòðàëüíûìè äàííûìè.

Ôàðìàêîëîãè÷åñêèå ñâîéñòâà ñîåäèíåíèé
1–5 èçó÷àëè íà áåñïîðîäíûõ ìûøàõ ïóòåì
îïðåäåëåíèÿ ãåïàòîïðîòåêòîðíîé, àíòèîêñè-
äàíòíîé è ïðîòèâîâîñïàëèòåëüíîé àêòèâíîñ-
òè ñîãëàñíî ìåòîäè÷åñêèì ðåêîìåíäàöèÿì [6].
Â êà÷åñòâå ïðåïàðàòîâ ñðàâíåíèÿ èñïîëüçî-
âàëè àíòèîêñèäàíò äèãèäðîêâåðöåòèí (÷èñòî-
òà 99.9 %) è íåñòåðîèäíûé ïðîòèâîâîñïàëè-
òåëüíûé ïðåïàðàò èíäîìåòàöèí (ñóáñòàíöèÿ
Fluka, BioChemika).

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Ãåïàòîïðîòåêòîðíûé ýôôåêò îïðåäåëÿëè
ïî ñíèæåíèþ â ñûâîðîòêå êðîâè ìàðêåðîâ
öèòîëèçà è õîëåñòàçà – àëàíèíàìèíîòðàíñ-

Ñõåìà 1.

ôåðàçû (ÀËÒ), àñïàðòàòàìèíîòðàíñôåðàçû
(ÀÑÒ) è ùåëî÷íîé ôîñôàòàçû (ÙÔ). Àíòèîê-
ñèäàíòíûå ñâîéñòâà îöåíèâàëè ïî óìåíüøå-
íèþ êîíöåíòðàöèè ïðîäóêòîâ ïåðîêñèäíîãî
îêèñëåíèÿ (ÒÁÊÐÑ), îïðåäåëÿåìûõ ïî ðåàê-
öèè ñ òèîáàðáèòóðîâîé êèñëîòîé [7].

Áèîõèìè÷åñêèé àíàëèç ñûâîðîòêè êðîâè
(òàáë. 1) ïîêàçàë, ÷òî â ðÿäó ïðîòåñòèðîâàí-
íûõ ñîåäèíåíèé âûäåëÿþòñÿ äâà àãåíòà, îá-
ëàäàþùèå çíà÷èìûì ãåïàòîïðîòåêòîðíûì ýô-
ôåêòîì. Òàê, ñîåäèíåíèå 3 ñíèæàåò àêòèâ-
íîñòü îáåèõ òðàíñàìèíàç â 1.4 ðàçà (p < 0.05)
îòíîñèòåëüíî êîíòðîëÿ, à àãåíò 5 óìåíüøàåò
àíàëîãè÷íûì îáðàçîì àêòèâíîñòü ÀÑÒ. Îáà ñî-
åäèíåíèÿ íå óñòóïàþò äèãèäðîêâåðöåòèíó ïî
âûðàæåííîñòè ãåïàòîïðîòåêòîðíîãî ýôôåêòà,
à àãåíò 3 åãî äàæå ïðåâîñõîäèò, òàê êàê äî-
ñòîâåðíî ñíèæàåò ÀËÒ – ìàðêåð öèòîëèçà
ãåïàòîöèòîâ. Â óñëîâèÿõ äàííîãî ýêñïåðèìåí-
òà íè îäíî èç òåñòèðóåìûõ ñîåäèíåíèé íå
ñíèçèëî àêòèâíîñòü ÙÔ, ÷òî ñâèäåòåëüñòâó-
åò îá îòñóòñòâèè ó íèõ àíòèõîëåñòàçíûõ
ñâîéñòâ. Ïîìèìî  àíòèöèòîëèòè÷åñêîãî, àãåíò
5 ïðîÿâëÿåò òàêæå àíòèîêñèäàíòíîå äåé-
ñòâèå, óìåíüøàÿ êîíöåíòðàöèþ ÒÁÀÐÑ â êðî-
âè â 1.4 ðàçà  ïî ñðàâíåíèþ ñ êîíòðîëåì
(p < 0.05). Íàèáîëüøèé àíòèîêñèäàíòíûé ýô-
ôåêò â ðÿäó ïðîèçâîäíûõ áåòóëîíîâîé êèñ-
ëîòû îòìå÷åí äëÿ ñîåäèíåíèÿ 1: óðîâåíü
ÒÁÀÐÑ ñíèçèëñÿ â 1.6 ðàçà ïî ñðàâíåíèþ ñ
êîíòðîëåì, â òî âðåìÿ êàê ðåôåðåíñ ïîíè-
çèë åãî â 1.4 ðàçà.
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Èññëåäîâàíèå ïðîòèâîâîñïàëèòåëüíîãî
äåéñòâèÿ íà ìîäåëè ãèñòàìèíîâîãî îòåêà ëàïû
ïîêàçàëî, ÷òî â ðÿäó ñèíòåçèðîâàííûõ ñîåäè-
íåíèé òðè àãåíòà îáëàäàþò ñòàòèñòè÷åñêè äî-
ñòîâåðíûì ýôôåêòîì (òàáë. 2). Ìàêñèìàëüíàÿ
âûðàæåííîñòü ýôôåêòà îòìå÷åíà äëÿ ãðóïïû
ìûøåé, ïîëó÷àâøèõ àãåíò 3, ÷òî ïðèâåëî ê
áîëåå çàìåòíîìó ñíèæåíèþ îòåêà ïî ñðàâíå-
íèþ ñ òàêîâûì äëÿ êîíòðîëüíîé ãðóïïû ìû-
øåé è ãðóïïû, ïîëó÷àâøåé èíäîìåòàöèí  (â
1.9 è 1.4 ðàçà ñîîòâåòñòâåííî). Çíà÷èòåëüíóþ
àêòèâíîñòü òàêæå ïðîÿâèë àãåíò 5, âûçâàâøèé
óìåíüøåíèå îòåêà â 1.6 ðàçà îòíîñèòåëüíî êîí-
òðîëÿ, â òî âðåìÿ êàê â ñëó÷àå èíäîìåòàöèíà

àíàëîãè÷íîå ñíèæåíèå ñîñòàâèëî 1.4 ðàçà. Ïî-
êàçàíî, ÷òî àãåíò 2 ïî ïðîòèâîâîñïàëèòåëüíîé
àêòèâíîñòè íå óñòóïàë èíäîìåòàöèíó.

ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÀß ×ÀÑÒÜ

Õèìèÿ

Òåìïåðàòóðû ïëàâëåíèÿ îïðåäåëÿëè íà
àïïàðàòå Kofler. ÈÊ-ñïåêòðû çàïèñûâàëè íà
ñïåêòðîìåòðå Vector 22 â òàáëåòêàõ ñ KÂr.
Ìàññ-ñïåêòðû âûñîêîãî ðàçðåøåíèÿ ïîëó÷à-
ëè íà ïðèáîðå DFS (Thermo Electron
Corporation). Ýëåìåíòíûé àíàëèç âûïîëíÿëè

ÒÀÁËÈÖÀ 1

Âëèÿíèå ïðîèçâîäíûõ áåòóëîíîâîé êèñëîòû íà áèîõèìè÷åñêèå ïîêàçàòåëè ñûâîðîòêè êðîâè ìûøåé ñ CCl4-ãåïàòèòîì

Ãðóïïà Äîçà, ÙÔ, Åä/ë ÀËÒ, Åä/ë ÀÑÒ, Åä/ë ÒÁÀÐÑ,

ìã/êã ìêìîëü/ë

Êîíòðîëü –   897.44±105.63      144±13.63 142.13±10.88 2.59±0.32

  50 (1429.38±83.7)* 149.33±21.22 154.89±8.48 2.08±0.16

  50 1208.29±69.72 139.89±14.88 141.78±12.74 (1.58±0.15)*

  50         920±55.99 (103.13±12.83)*#   (101.5±11.48)* (2.34±0.15)#

  50 (1060.33±77.17)# 131.67±15.57 114.63±8.76 (2.51±0.22)#

  50   856.44±68.78 141.89±17.79 (104.63±11.76)* (1.79±0.18)*

Äèãèäðîêâåðöåòèí 100   892.11±58.69 139.11±7.53   (98.25±6.79)* (1.81±0.16)*

*p < 0.05 îòíîñèòåëüíî êîíòðîëÿ.

#p < 0.05 îòíîñèòåëüíî äèãèäðîêâåðöåòèíà.
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íà ÑÍN-àíàëèçàòîðå (ìîäåëü 1106, ôèðìà
Ñarlo Erba, Èòàëèÿ). Ñïåêòðû ßÌÐ çàïèñû-
âàëè íà ïðèáîðå Bruker ÀV-300 (300.13 (1Í)
è 75.47 ÌÃö (13Ñ)), Bruker ÀV-400 (400.13 (1Í)
è 100.61 ÌÃö (13Ñ)) äëÿ ðàñòâîðîâ âåùåñòâ â
CDCl3. Õèìè÷åñêèå ñäâèãè èçìåðÿëè îòíîñè-
òåëüíî îñòàòî÷íûõ ñèãíàëîâ ðàñòâîðèòåëÿ:
ÑÍÑl3 (δí 7.24 ì.ä. è δñ 76.90 ì.ä.). Ìóëüòèïëåò-
íîñòü ñèãíàëîâ â ñïåêòðàõ ßÌÐ 13Ñ îïðåäå-
ëÿëè â ðåæèìå J-ìîäóëÿöèè (JMOD). Îòíå-
ñåíèå ñèãíàëîâ â ñïåêòðàõ ßÌÐ 1Í è 13Ñ äëÿ
ïîëèöèêëè÷åñêîãî îñòîâà ñîåäèíåíèé 3, 4 îñó-
ùåñòâëåíî ñîïîñòàâëåíèåì ñ ñîîòâåòñòâóþùè-
ìè ñïåêòðàìè áåòóëîíîâîé êèñëîòû êàê êëþ-

÷åâîãî ñîåäèíåíèÿ [5].  Âñëåäñòâèå ñëîæíîñòè
îòíåñåíèÿ âñåõ ñèãíàëîâ â ñïåêòðàõ ßÌÐ 1Í
äëÿ óêàçàííûõ ñîåäèíåíèé ïðèâåäåíû äàííûå
õàðàêòåðíûõ ñèãíàëîâ. Îñíîâíàÿ ÷àñòü ïðî-
òîíîâ òðèòåðïåíîèäíîãî ñêåëåòà ðåçîíèðóåò
â èíòåðâàëå 2.7–0.8 ì.ä.

N-(3-îêñî-20(29)-ëóïåí-28-îèë)-4-{N-ìå-
òèë-N-[(1S,2S)-2-(ìåòèëàìèíî)-1-ôåíèë-1-
ãèäðîêñèïðîïèë]ïðîïàðãèí-1-èë)}àíèëèí 3.
Ê 184 ìã (1.1 ììîëü) (+)-ïñåâäîýôåäðèíà äî-
áàâèëè 33 ìã (1.1 ììîëü) ïàðàôîðìà â 5 ìë äè-
îêñàíà ïðè êîìíàòíîé òåìïåðàòóðå. Ñìåñü ïå-
ðåìåøèâàëè ïðè 70 îC â òå÷åíèå 2–2.5 ÷ äî
ïîëíîãî ðàñòâîðåíèÿ ïàðàôîðìà.

ÒÀÁËÈÖÀ 2

Âëèÿíèå ñîåäèíåíèé íà èíäåêñû îòåêà ëàïû ìûøåé, âûçâàííîãî ñóáïëàíàðíûì ââåäåíèåì ãèñòàìèíà

Àãåíò Äîçà, ìã/êã Èíäåêñ âîñïàëåíèÿ, % Âåëè÷èíà îòåêà

îòíîñèòåëüíî êîíòðîëÿ, %

Êîíòðîëü –  22.1±2.6 100

20 (15.9±1.1)*   71.9

20  19.7±1.9   89.1

20 (11.8±1.4)*#   53.4

20  18.1±1.9   81.9

20 (13.7±1.4)*   62.0

Èíäîìåòàöèí 20  16.8±0.9   76.0

*p < 0.05 îòíîñèòåëüíî êîíòðîëÿ.

#p < 0.05 îòíîñèòåëüíî èíäîìåòàöèíà.
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Ñìåñü 300 ìã (0.54 ììîëü) àöåòèëåíà 7, 184
ìã (0.54 ììîëü) äè(N-(1S,2S)-2-(ìåòèëàìèíî)-
1-ôåíèë-1-ãèäðîêñèïðîïèë)ìåòàíà, 15 ìã (0.15
ììîëü) CuCl â 10 ìë äèîêñàíà ïåðåìåøèâàëè
â òîêå àðãîíà 3.5 ÷ ïðè 80–85 îC. Ïî îêîí÷à-
íèè ñèíòåçà ðåàêöèîííóþ ìàññó ïðîìûëè âîä-
íûì àììèàêîì. Îðãàíè÷åñêèé ñëîé ñóøèëè
Na2SO4, îòôèëüòðîâàëè ÷åðåç ñëîé Al2O3

(1×1.5 ñì). Ðàñòâîðèòåëü óäàëèëè â âàêóóìå,
îñòàòîê ðàñòèðàëè ñ ãåêñàíîì, çàòåì îòôèëü-
òðîâàëè, ïîëó÷èëè 300 ìã (82 %) ñîåäèíåíèÿ 3,
ò. ïë. 110–112 îÑ (áåíçîë). Ìàññ-ñïåêòð âûñî-
êîãî ðàçðåøåíèÿ, íàéäåíî: m/z 729.499 [Ì–
H+]. C43H60N2O2. Âû÷èñëåíî: Ì = 729.4977. ßÌÐ
1Í, δ, ì.ä. (J, Ãö): 0.85 (3H, ì, Me-43), 0.90
(3H, ñ, Me-25), 0.95 (3H, ñ, Me-24), 0.99 (6H,
ñ, Me-26, 27), 1.04 (3H, ñ, Me-23), 1.68 (3H,
ñ, Me-30), 2.41 (3H, ñ, Me-42), 2.87 (1H, ì,
40), 3.14 (1H, äò, 19, J1 = 4, J2 = 11), 3.59
(2H, ì, CH2-39), 4.23 (1H, ä, 41), 4.59 (1H, ñ,
29), 4.73 (1H, ñ, 29), 7.25–7.45 (9H, ì, 32,
36, 33, 35, 2′, 3′, 4′, 5′, 6′); ßÌÐ 13C, δ, ì.ä.:
8.17 (C-43), 14.43 (C-27), 15.80 (C-26), 15.85
(C-25), 19.38 (C-30), 19.48 (C-6), 20.91 (C-24),
21.31 (C-11), 25.47 (C-12), 26.42 (C-23), 29.45
(C-21), 30.62 (C-15), 33.55 (C-16), 33.69 (C-7),
34.03 (C-2), 35.21 (C-42), 36.80 (C-22), 37.49
(C-13), 37.95 (C-10), 39.51 (C-1), 40.57 (C-8),
42.47 (C-14), 44.69 (C-39), 46.30 (C-19), 47.22
(C-4), 49.89 (C-9), 50.06 (C-18), 54.92 (C-5),
56.47 (C-17), 64.62 (C-40), 74.82 (C-41), 84.36
(C-38), 85.28 (C-37), 109.49 (C-29), 118.23 (C-
34), 119.47 (C-32, 36), 123.28 (C-2′, 6′), 127.65
(C-4′), 128.13 (C-3′, 5′), 132.15 (C-33, 35),
138.08 (C-31), 141.68 (C-1′), 150.43 (C-20),
174.33 (C-28), 218.03 (C-3). ÈÊ-ñïåêòð (KBr,
ν, ñì–1): 1703 (Ñ=Î); 2227 (Ñ≡Ñ). Íàéäåíî, %:
C 80.76, H 9.21, N 4.51. C49H65N2O3. Âû÷èñëå-
íî, %: C 80.50, H 9.10, N 3.83.

N-(3-îêñî-20(29)-ëóïåí-28-îèë)-4-(N-ïèð-
ðîëèäèíîïðîïàðãèë-1-èí)àíèëèí 4. Ê 4.00 ã
(56 ììîëü) ïèððîëèäèíà äîáàâèëè 1.68 ã
(56 ììîëü) ïàðàôîðìà â 15 ìë äèîêñàíà ïðè
êîìíàòíîé òåìïåðàòóðå. Ñìåñü ïåðåìåøèâà-
ëè ïðè 70 oC â òå÷åíèå 2–2.5 ÷ äî ïîëíîãî
ðàñòâîðåíèÿ ïàðàôîðìà.

Ñìåñü 287 ìã (0.52 ììîëü) àöåòèëåíà 7, 82 ìã
(0.53 ììîëü) äè(N-ïèððîëèäèíî)ìåòàíà, 14 ìã
(0.14 ììîëü) CuCl â 10 ìë äèîêñàíà ïåðåìå-
øèâàëè â òîêå àðãîíà ïðè 80–85 oC â òå÷å-
íèå 1 ÷. Ïî îêîí÷àíèè ñèíòåçà ðåàêöèîííóþ

ìàññó ïðîìûëè âîäíûì àììèàêîì. Îðãàíè÷åñ-
êèé ñëîé ñóøèëè Na2SO4, îòôèëüòðîâàëè ÷å-
ðåç ñëîé Al2O3 (1×1.5 ñì). Ðàñòâîðèòåëü óäà-
ëèëè â âàêóóìå, à îñòàòîê ðàñòèðàëè ñ ãåê-
ñàíîì. Îòôèëüòðîâàëè îñàäîê, ïîëó÷èëè
230 ìã (72 %) îñíîâàíèÿ Ìàííèõà 4, ò. ïë. 135–
137 oÑ (áåíçîë). Ìàññ-ñïåêòð âûñîêîãî ðàçðå-
øåíèÿ, íàéäåíî: m/z 636.4636 [M]+ .
C43H60N2O2. Âû÷èñëåíî: Ì = 636.4649. ßÌÐ 1Í,
δ, ì.ä. (J, Ãö): 0.90 (3H, ñ, Me-25), 0.95 (3H,
ñ, Me-24), 0.98 (6H, ñ, Me-26, 27), 1.04 (3H,
ñ, Me-23), 1.67 (3H, ñ, Me-30), 1.81 (4H, ì,
40, 40′), 2.66 (4H, ì, 41, 41′), 3.13 (1H, äò,
19, J1 = 4, J2 = 11), 3.59 (2H, ñ, CH2-39), 4.59
(1H, ñ, 29), 4.73 (1H, ñ, 29), 7.37 (4H, ì, 32,
36, 33, 35); ßÌÐ 13C, δ, ì.ä.: 14.11 (C-27),
15.49 (C-26), 15.51 (C-25), 19.05 (C-30), 19.15
(C-6), 20.59 (C-24), 20.98 (C-11), 23.33 (C-41,
41′), 25.14 (C-12), 26.09 (C-23), 29.12 (C-21),
30.29 (C-15), 33.21 (C-16), 33.38 (C-7), 33.72 (C-
2), 36.47 (C-22), 37.15 (C-13), 37.65 (C-10), 39.19
(C-1), 40.23 (C-8), 42.14 (C-14), 43.47 (C-39),
45.98 (C-19), 46.91 (C-4), 49.56 (C-9), 49.72 (C-
18), 52.33 (C-40, 40′), 54.58 (C-5), 56.13 (C-
17), 83.54 (C-38), 84.41 (C-37), 109.18 (C-29),
118.17 (C-34), 119.08 (C-32, 36), 131.96 (C-33,
35), 137.55 (C-31), 150.12 (C-20), 173.98 (C-28),
217.79 (C-3). ÈÊ-ñïåêòð (KBr, ν, ñì–1): 1697
(Ñ=Î); 2211 (Ñ≡Ñ). Íàéäåíî, %: C 80.95,
H 9.57, N 4.26. C43H60N2O2. Âû÷èñëåíî, %:
C 81.08, H 9.49, N 4.40.

Áèîëîãèÿ

Â ýêñïåðèìåíòàõ  èñïîëüçîâàëè ñàìöîâ áåñ-
ïîðîäíûõ ìûøåé ñ ìàññîé òåëà 22–25 ã, ïî-
ëó÷åííûõ èç âèâàðèÿ Èíñòèòóòà öèòîëîãèè è
ãåíåòèêè ÑÎ ÐÀÍ. Âî âðåìÿ îïûòîâ æèâîò-
íûå ñîäåðæàëèñü â ñòàíäàðòíûõ óñëîâèÿõ,
ïîëó÷àëè ãðàíóëèðîâàííûé êîðì è âîäó ad
libitum, âñå ìàíèïóëÿöèè ïðîâîäèëèñü â ñî-
îòâåòñòâèè ñ Êîíâåíöèåé î ãóìàííîì îáðàùå-
íèè ñ ëàáîðàòîðíûìè æèâîòíûìè.

Ìîäåëü CCl4-ãåïàòèòà. Îñòðûé òîêñè÷åñ-
êèé ãåïàòèò âûçûâàëè ïóòåì îäíîêðàòíîãî
ââåäåíèÿ â æåëóäîê ìûøàì 25 % ðàñòâîðà
CCl4 â ïîäñîëíå÷íîì ìàñëå [6]. Òåñòèðóåìûå
àãåíòû ââîäèëè âíóòðèæåëóäî÷íî â  âèäå âîä-
íî-òâèíîâîé âçâåñè çà 1 ÷ äî âîñïðîèçâåäå-
íèÿ ãåïàòèòà â äîçàõ 50 ìã/êã. Ðåôåðåíñíîå
ñîåäèíåíèå – àíòèîêñèäàíò äèãèäðîêâåðöå-
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òèí [(2R,3R)-3,5,7,3′,4′-ïåíòàãèäðîêñèôëàâà-
íîí] (99 % ÷èñòîòû) – ââîäèëè â æåëóäîê â
ýôôåêòèâíîé äîçå 100 ìã/êã. Æèâîòíûå êîíò-
ðîëüíîé ãðóïïû ïîëó÷àëè âîäíî-òâèíîâóþ
âçâåñü â ýêâèâàëåíòíîì îáúåìå. Â êàæäîé
ãðóïïå áûëî íå ìåíåå 10 îñîáåé. ×åðåç 1 ñóò
â ñûâîðîòêå êðîâè ìûøåé îïðåäåëÿëè àêòèâ-
íîñòü ÙÔ, ÀËÒ, ÀÑÒ, èñïîëüçóÿ ñòàíäàðò-
íûå íàáîðû ðåàêòèâîâ (Biocon, Olvex
Diagnosticum). Óðîâåíü ÒÁÊ-ðåàêòèâíûõ ñî-
åäèíåíèé (ÒÁÀÐÑ) îïðåäåëÿëè îáùåïðèíÿòûì
ìåòîäîì [7].

Ìîäåëü âîñïàëåíèÿ, èíäóöèðîâàííîãî ãèñ-
òàìèíîì. Âîñïàëèòåëüíûé îòåê âûçûâàëè ó
72 ìûøåé ââåäåíèåì â àïîíåâðîç  çàäíåé ëàïû
0.1 % âîäíîãî ðàñòâîðà ãèñòàìèíà â êîëè÷åñò-
âå 0.05 ìë. Òåñòèðóåìûå ñîåäèíåíèÿ ââîäèëè
âíóòðèæåëóäî÷íî â âèäå âîäíî-òâèíîâîé
âçâåñè â äîçå 20 ìã/êã çà 1 ÷ äî ââåäåíèÿ
ôëîãîãåíà. Àíàëîãè÷íî ââîäèëè ðåôåðåíñ-
íûé ïðåïàðàò èíäîìåòàöèí (Fluka) â òîé æå
äîçå. Æèâîòíûì êîíòðîëüíîé ãðóïïû ââîäè-
ëè ýêâèâàëåíòíîå êîëè÷åñòâî âîäû ñ òâè-
íîì. ×åðåç 5 ÷ ïîñëå ââåäåíèÿ ôëîãîãåíà æè-
âîòíûõ óìåðùâëÿëè ïóòåì êðàíèîöåðâè-
êàëüíîé äèñëîêàöèè, îòñåêàëè çàäíèå ëàïû
íèæå ãîëåíîñòîïíîãî ñóñòàâà è îïðåäåëÿëè
ìàññó êàæäîé. Íà îñíîâå ýòèõ çíà÷åíèé ðàñ-
ñ÷èòûâàëè èíäåêñ âîñïàëåíèÿ êàê îòíîøå-
íèå ðàçíîñòè ìàññ çäîðîâîé è âîñïàëåííîé
ëàïû ê ìàññå çäîðîâîé. Ïðîòèâîâîñïàëè-
òåëüíûé ýôôåêò îöåíèâàëè ïî óìåíüøåíèþ
èíäåêñà îòåêà ó æèâîòíûõ îïûòíûõ ãðóïï
ïî ñðàâíåíèþ ñ êîíòðîëåì.

Ðåçóëüòàòû îáðàáàòûâàëè ñòàòèñòè÷åñêè ñ ïî-
ìîùüþ ïàêåòà ïðîãðàìì Statistica 6.0. Ðàçëè÷èÿ ñ÷è-
òàëè äîñòîâåðíûìè ñ âåðîÿòíîñòüþ p < 0.05.

ÇÀÊËÞ×ÅÍÈÅ

Òàêèì îáðàçîì, â ðÿäó àöåòèëåíîâûõ ïðî-
èçâîäíûõ áåòóëîíîâîé êèñëîòû îáíàðóæåíû
äâà ñîåäèíåíèÿ ñ êîìïëåêñíûì äåéñòâèåì:
ñîåäèíåíèå 3, îáëàäàþùåå âûðàæåííûì ãå-
ïàòîïðîòåêòîðíûì è ïðîòèâîâîñïàëèòåëüíûì
äåéñòâèåì, è àãåíò 5, ïðîÿâëÿþùèé çíà÷è-
òåëüíûé àíòèîêñèäàíòíûé, ãåïàòîïðîòåêòîð-
íûé è ïðîòèâîâîñïàëèòåëüíûé ýôôåêòû. Êðî-
ìå òîãî, âûÿâëåíû ïåðñïåêòèâíûå ñîåäèíå-
íèÿ ñ âûñîêîé ïðîòèâîâîñïàëèòåëüíîé (àãåíò 2)
è àíòèîêñèäàíòíîé (àãåíò 1) àêòèâíîñòüþ.
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